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(57) ABSTRACT

A lamination device manufacturing method for manufactur-
ing a lamination device using a reinforced water formed with
an annular reinforced portion, imncludes a wafer lamination
step 1n which a rear surface of the reinforced water corre-
sponding to the device area 1s faced to and joined to the front
surface ol an underlying water with corresponding streets
aligned with each other, thus forming a lamination wafer; an
clectrode connection step 1n which a via-hole 1s formed at a
position where an electrode 1s formed 1n each of the devices of
the reinforced water constituting part of the lamination water,
so as to reach a corresponding electrode formed 1n each of the
devices of the underlying wafer, and the via-hole 1s filled with
a conductive material to connect the electrodes; and a division
step 1n which after the electrode connection step 1s executed,
the lamination watfer 1s cut along the streets and divided 1nto
individual lamination devices.

4 Claims, 15 Drawing Sheets
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LAMINATION DEVICE MANUFACTURING
METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a manufacturing method of
forming a lamination device by lamination of semiconductor
devices.

2. Description of the Related Art

In a semiconductor device manufacturing step, the front
surface of a generally disk-like semiconductor water 1s sec-
tioned 1nto a plurality of areas by predetermined dividing
lines called streets arranged 1n a lattice pattern and devices
such as ICs, LSIs, or the like are formed 1n the areas thus
sectioned. In addition, the semiconductor wafer 1s cut along
the streets to divide the areas formed with the devices for
manufacturing individual devices.

In order to enhance the function of the semiconductor
device, lamination devices or stacked devices in which 1ndi-
vidual devices are laminated or stacked one on another are put
to practical use. A method of manufacturing a lamination
device i which individual devices are laminated one on
another 1s disclosed by Japanese Patent Laid-open No. Sho
60-206058. In the lamination device manufacturing method
disclosed by this laid-open bulletin, a water 1s ground from
the rear surface thereotf to have a thickness of about 200 um.
A Tront surface of each of the plurality of walers whose rear
surfaces were ground as described above 1s faced to and
joined to a rear surface of another water with corresponding
streets aligned with each other to form a lamination wafer.
Thereatter, the lamination water 1s cut along the streets by a
dicing device such as a cutting device or the like to form
lamination devices.

In this way, i1 five wafers are laminated, since a wafer has
a thickness of about 200 um, the lamination device has a
thickness of 1000 um or more. In recent years, electric equip-
ment has highly been demanded to be reduced 1n weight and
in size. A waler may be formed to have a thickness of 100 um
or less. In such a case, even i1f ten or more waters are lami-

nated, the lamination wafer can be made to have a thickness of

1000 um or less, which can further enhance the function of the
lamination device. However, 11 the water 1s formed to have a
thickness of 100 um or less, 1t significantly lowers 1n rigidity
to become fragile. This poses a problem 1n that 1t 1s difficult to
handle, such as convey and laminate, the wafer.

On the other hand, Japanese Patent Laid-open No. 2007-
19461 discloses a water that can ensure rigidity even 1f 1t 1s
reduced in thickness. The water disclosed in this laid-open
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bulletin includes a device area formed with a plurality of 50

devices and an outer circumierential surrounding area sur-
rounding the device area. In addition, the water 1s ground
from the rear surface corresponding to the device area so that
the device area may have a predetermined thickness and the

outer circumierential surrounding area of the rear surface of 55

the water 1s left to form an annular reinforced portion.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present mvention to
provide a lamination device manufacturing method that can
provide a lamination device thin in the entire thickness by
laminating waters without breakage even 1f the wafers are
cach made thin in thickness.

In accordance with an aspect of the present invention, there
1s provided a lamination device manufacturing method for
manufacturing a lamination device using a reinforced water,
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in which the reinforced wafer 1s sectioned 1nto a plurality of
areas by streets arranged on a front surface 1n a lattice pattern
and includes a device area formed with devices in the areas
thus sectioned and an outer circumierential redundant or resi-
due area surrounding the device area, an area of an rear
surface corresponding to the device area 1s ground so that the
device area may be formed to have a predetermined thickness
and an area corresponding to the outer circumierential redun-
dant area may be left to form an annular reinforced portion.
The method includes: a wafer lamination step in which an
underlying water having a diameter slightly smaller than an
inside diameter of the annular reinforced portion of the rein-
forced water and formed on a front surtace with a plurality of
streets and of devices corresponding respectively to a plural-
ity of streets and of devices formed 1n the device area of the
reinforced waler 1s prepared, and a rear surface of the rein-
forced water corresponding to the device area 1s faced to and
joined to the front surface of the underlying water with cor-
responding streets aligned with each other, thus forming a
lamination wafer; an electrode connection step 1n which a
via-hole 1s formed at a position where an electrode 1s formed
in each of the devices of the reinforced water constituting part
of the lamination water, so as to reach a corresponding elec-
trode formed 1n each of the devices of the underlying water,
and the via-hole 1s filled with a conductive material to connect
the electrodes; and a division step 1n which after the electrode
connection step 1s executed, the lamination water 1s cut along
the streets and divided into individual lamination devices.

Preferably, before the execution of the division step, the
following steps are executed: an annular reinforced portion
removing step 1 which an annular reinforced portion 1s
removed so that the reinforced watfer constituting part of the
lamination waler may have a diameter slightly smaller than
the inside diameter of the annular reinforced portion; a sec-
ond water lamination step 1n which a rear surface, of a rein-
forced water to be next laminated, corresponding to a device
area 1s faced to and joined to the front surface of the reinforced
waler of the lamination wafer subjected to the annular rein-
forced portion removing step with corresponding streets
aligned with each other; and a second electrode connection
step 1n which a via-hole 1s formed at a position where an
clectrode formed 1n each of devices of the upper reinforced
waler laminated by the second wafer lamination step, so as to
reach a corresponding electrode formed 1n each of devices of
the lower reinforced water, and 1s filled with a conductive
material for connecting the electrodes.

The annular reinforced portion removing step, the second
waler lamination step, and the second electrode connection
step described above are repeatedly executed to form a multi-
layered lamination wafer.

Preferably, before execution of the division step, an under-
lying water grinding step 1s executed in which an underlying
waler 1s ground from a rear surface to be formed to have a
predetermined thickness.

According to the present invention, the lamination water 1s
formed by laminating the device area of the reinforced wafer
which includes the device area formed with the devices and
the outer circumiferential redundant area surrounding the
device area and 1n which an area of an rear surface corre-
sponding to the device area 1s ground so that the device area
may be formed to have a predetermined thickness and an area
corresponding to the outer circumierential redundant area
may be left to form an annular reinforced portion. Although
the device area 1s reduced in thickness, since the configura-
tion of the reinforced water 1s maintained, the water can be
laminated without breakage. In this way, since the reinforced
water can be reduced 1n thickness 1n the device area, even 1t
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the wafers are multi-layered, the lamination device thin in the
entire thickness can be provided.

The above and other objects, features and advantages of the
present invention and the manner of realizing them waill
become more apparent, and the 1invention itselt will best be
understood from a study of the following description and
appended claims with reference to the attached drawings
showing some preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view of a semiconductor waler as a
waler used 1 a lamination device manufacturing method
according to the present invention;

FIG. 2 1s a perspective view illustrating a state where a
protection member 1s aifixed to the front surface of the semi-
conductor water shown 1n FIG. 1;

FIG. 3 1s a perspective view of a grinding device used to
orind the rear surface of the semiconductor water shown 1n
FIG. 1 for forming a reinforced water;

FI1G. 4 1s a diagram for assistance in explaining an annular
reinforced portion forming step executed by the grinding
device shown 1n FIG. 3;

FIG. 5 1s a cross-sectional view of a reinforced water
formed by executing an annular reinforced portion forming
step shown 1n FIG. 4;

FIG. 6 1s a perspective view of a cutting device used to cut
an outer circumierential redundant area of the semiconductor
water shown 1n FIG. 1;

FIGS. 7A and 7B are diagrams for assistance in explaining,

an outer circumierential redundant cutting step for cutting the
outer circumierential redundant area of the semiconductor

waler by use of the grinding device shown 1n FIG. 6;

FIGS. 8A and 8B are diagrams for assistance in explaining,
a waler lamination step 1n the lamination device manufactur-
ing method according to the present mvention;

FIG. 9 1s a perspective view of a laser machining device
used to execute a via-hole forming step 1n an electrode con-
nection step of the lamination device manufacturing method
according to the present invention;

FIGS. 10A and 10B are diagrams for assistance in explain-
ing the via-hole forming step of the electrode connection step
in the lamination device manufacturing method according to
the present invention;

FIGS. 11A and 11B are diagrams for assistance in explain-
ing a conductive material burying step in the electrode con-
nection step of the lamination device manufacturing method
according to the present invention;

FIGS. 12A and 12B are diagrams for assistance in explain-
ing an annular reimforced portion removing step in the lami-
nation device manufacturing method according to the present
invention;

FIGS. 13A and 13B are diagrams for assistance 1n explain-
ing a second wafer lamination step 1n the lamination device
manufacturing method according to the present invention;

FIGS. 14A and 14B are diagrams for assistance in explain-
ing an underlying water grinding step according to the lami-
nation device manufacturing method according to the present
invention;

FIG. 15 1s a diagram for assistance 1n explaining a water
support step and a protection member peeling step 1n the
lamination device manufacturing method according to the
present invention;

FI1G. 16 1s a diagram for assistance 1n explaining a division
step 1n the lamination device manufacturing method accord-
ing to the present invention; and
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FIG. 17 1s a perspective view of a lamination device manu-
factured by the lamination device manufacturing method
according to the present mvention.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

Preferred embodiments of a lamination device manufac-
turing method according to the present invention will herein-
alter be described 1n detail with reference to the accompany-
ing drawings. A description 1s first given of areinforced water
used 1n the lamination device manufacturing method accord-
ing to the present mvention.

FIG. 1 1s a perspective view of a semiconductor water as a
wafer to form a reinforced water used in the lamination device
manufacturing method according to the present invention.
The semiconductor wafer 2 shown 1n FIG. 1 1s made of a
s1licon wafer, for example, having a diameter of 200 mm and
a thickness of 350 um. A front surface 2q of the semiconduc-
tor water 2 1s formed with a plurality of streets 21 1n a lattice
pattern and with devices 22 such as ICs, LSIs or the like 1n a
plurality of areas sectioned by the streets 21. The semicon-
ductor water 2 formed as mentioned above includes a device
area 23 formed with the devices 22 and an outer circumfier-
ential redundant areca 24 surrounding the device area 23.
Incidentally, each of the devices 22 1s formed with a plurality
of electrodes 25 on a front surface thereof. In addition, the
semiconductor wafer 2 1s formed on the outer circumierence
with a notch 2¢ indicating the crystal orientation of the silicon
waler.

A reinforced wafer 1s produced as below. The rear surface
of the semiconductor water 2 shown in FIG. 1 1s ground at an
area corresponding to the device area 23 so that the device
area 23 may have a predetermined thickness. In addition, the
rear surface of the semiconductor water 2 1s provided with an
annular reinforced portion at an area corresponding to the
outer circumierential redundant area 24. To form such a rein-
torced water, a protection member 3 1s first aifixed to the front
surface 2a of the semiconductor water 2 as shown in FIG. 2
(the protection member aflixing step). Accordingly, the rear
surface 25 of the semiconductor water 2 1s exposed.

After the protection member aflixing step 1s executed, an
annular reinforced portion forming step 1s executed as below.
The area 1n the rear surface 26 of the semiconductor waiter 2
corresponding to the semiconductor water 2 1s ground so that
the device area 23 may be formed to have a predetermined
thickness. In addition, an area in the rear surface 246 of the
semiconductor wafer 2 corresponding to the outer circumier-
ential redundant area 24 1s left to form an annular reinforced
portion. This annular reinforced portion forming step 1s
executed by a grinding device shown 1n FIG. 3.

The grinding device 4 shown 1n FIG. 3 includes a chuck
table 41 adapted to hold a water as a workpiece, and grinding
means 42 for grinding a process surface of the water held by
the chuck table 41. The chuck table 41 sucks and holds a
waler onto the upper surface thereot and 1s rotated 1n a direc-
tion indicated with arrow 41a 1n FIG. 3. The grinding means
42 includes a spindle housing 421; a rotating spindle 422
rotatably supported by the spindle housing 421 and rotated by
a rotational drive mechanism not shown; a mounter 423
mounted to the lower end of the rotating spindle 422; and a
orinding wheel 424 attached to the lower surface of the
mounter 423. The grinding wheel 424 includes a disk-like
base 425 and a grinding stone 426 annularly mounted to the
lower surface of the base 425. The base 425 1s attached to the
lower surface of the mounter 423.
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The annular reinforced portion forming step 1s executed as
below by use of the grinding device 4 described above. The
semiconductor walfer 2 conveyed by waler conveying means
not shown 1s placed on the upper surface (the holding surtace)
of the chuck table 41 with the side of the protection member
3 facing the upper surface o the chuck table 41 and 1s chucked
and held on the chuck table 41. Now, the relationship between
the semiconductor wafer 2 held on the chuck table 41 and the
annular grinding stone 426 constituting the grinding wheel
424 1s described with reference to FIG. 4. The rotational
center P1 of the chuck table 41 1s eccentric from the rotational
center P2 of the annular grinding center 426. The outside
diameter of the annular grinding stone 426 1s set to a size
smaller than the diameter of a border line 26 between the
device area 23 and outer circumierential redundant area 25 of
the semiconductor water 2 and greater than the radius of the
border line 26. In addition, the grinding stone 426 1s designed
to pass through the rotational center P1 (the center of the
semiconductor wafer 2) of the chuck table 41.

Next, as shown 1n FIGS. 3 and 4, while the chuck table 41
1s rotated e.g. at 300 rpm 1n the direction indicated with arrow
41a, the grinding wheel 424 1s rotated e.g. at 6000 rpm 1n the
direction indicated with arrow 424qa. In addition, the grinding
wheel 424 1s moved downward to bring the grinding stone
426 1nto contact with the rear surface of the semiconductor
waler 2. Then, the grinding wheel 424 1s grinding-transierred
downward by a predetermined amount at a predetermined
grinding-transier rate. As a result, the area 1n the rear surface
of the semiconductor water corresponding to the device area
as shown 1n FIG. 5 1s ground and removed to form a circular
recessed portion 235 with a predetermined thickness (e.g. 60
um). In addition, the area corresponding to the outer circums-
terential redundant area 24 1s left to have a thickness of 350
um to form the annular reinforced portion 245 1n the 1llus-
trated embodiment. Thus, the reinforced water 20 1s config-
ured (the annular reinforced portion forming step). Inciden-
tally, the inside diameter of the annular reinforced portion 245
1s set to 196 mm 1n the illustrated embodiment. Although the
reinforced water 20 formed by executing the annular rein-
forced portion forming step as described above 1s ground and
removed at the area corresponding to the device area 23 to be
formed to have a thickness of as thin as e.g. 60 um, the annular
reinforced portion 245 surrounding the device area 23 1s
tormed. Therefore, the rigidity and strength can be ensured to
facilitate handling thereaftter.

To laminate the reinforced water 20 described above, an
underlying watfer is prepared as below. The underlying water
has a diameter slightly smaller than the inside diameter of the
annular reinforced portion 245 and 1s formed on the front
surface thereof with a plurality of streets and of devices
identical to the plurality of streets 21 and of devices 22,
respectively, formed in the device area 23 of the remnforced
waler 20. The underlying water can be formed by cutting the
outer circumierential redundant area 24 of the semiconductor
waler 2 shown i FIG. 1 described above. Cutting the outer
circumierential redundant area 24 of the semiconductor
waler 2 1s executed by use of a cutting device 5 shown 1n FIG.
6. The cutting device 5 shown 1n FIG. 6 includes a chuck table
51 provided with suction-holding means; cutting means 52
provided with a cutting blade 521; and imaging means 53. To
cut the outer circumierential redundant area 24 of the semi-
conductor water 2 by use of the cutting device 3, an alignment
step 1s executed as below. After the protection member 3 1s
ailixed to the rear surface of the semiconductor wafer 2 as
shown 1n FIG. 6, the semiconductor water 2 1s placed on the
chuck table 51 with the protection member 3 facing the chuck
table 51. The semiconductor water 2 1s positioned 1immedi-
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ately below the imaging means 53 as shown 1n FIG. 6. Then,
a to-be-cut area of the semiconductor water 2 1s detected by
the imaging means 33 and control means not shown. In other
word, the 1maging means 53 and control means not shown
execute alignment work for positioning between the cutting
blade 521 and the border portion between the device area 23
and outer circumierential redundant area 24 of the semicon-
ductor water 2.

The alignment to detect the to-be-cut area of the semicon-
ductor watfer 2 held on the chuck table 51 1s executed as
described above. Thereafter, the chuck table 51 holding the
semiconductor waler 2 1s moved to a cut area. The cutting,
blade 521 of the cutting means 52 1s positioned immediately
above the border portion between the device area 23 and outer
circumierential redundant area 24 of the semiconductor
waler 2 held on the chuck table 51. As shown 1in FIG. 7A,
while rotated in the direction indicated with arrow 521a, the
cutting blade 521 1s incision-transierred downward from the
standby position 1ndicated with a two-dot chain line and
positioned at a predetermined incision-transier position as
shown with a solid line. This incision-transier position is set
at a position where the outer circumierential edge of the
orinding blade 521 reaches the protection member 3.

Next, as described above, while rotating the cutting blade
521 in the direction indicated with arrow 521a, the chuck
table 51 1s rotated 1n the direction indicated with arrow 51a in
FI1G. 7A. I the chuck table 1s rotated once, the semiconductor
waler 2 1s cut along the border portion between the device
area 23 and the outer circumierential redundant area 24 as
shown 1n FIG. 7B (the outer circumierential redundant area
cutting step). The underlying water 200 1n which the border
portion between the device area 23 and outer circumierential
redundant area 24 of the semiconductor wafer 2 was cut to
remove the outer circumierential redundant area 24 as
described above 1s set to have a diameter of 195 mm 1n the
illustrated embodiment.

After the reinforced water 20 and the underlying water 200
are prepared as described above, a water lamination step 1s
executed as below. As shown in FIGS. 8A and 8B, the rear
surface 206 of the reinforced water 20 corresponding to the
device area 23 1s faced to and joined to the front surface 200q
of the underlying water 200 with their corresponding streets
21 aligned with each other. Thus, a lamination waifer is
formed. More specifically, as shown 1n FIG. 8B, the circular
recessed portion 236 formed in the rear surface of the rein-
forced water 20 1s fitted to the underlying wafer 200. The
tront surface 200q of the underlying wafter 200 1s bonded with
an adhesion bond 30 to the rear surface 206 of the reinforced
waler 20 corresponding to the device area 23 to thereby form
the lamination water 250. In this case, the reinforced water 20
can be laminated on the underlying water 200 with their
directions aligned with each other by slightly leaving the
notches 2¢ mdicating the directions in the water 200. Inci-
dentally, 1t 1s desirable to use a low-dielectric constant poly-
mer agent such as a benzocyclobutene or the like, as the
adhesive bond 30.

After the lamination water 250 1s formed by executing the
waler lamination step described above, an electrode connec-
tion step 1s executed as below. Via-holes formed 1n the rein-
forced water 20 constituting part of the lamination wafter 250
are each formed at a position where an electrode 25 1s formed
in each of the devices 22 thereoft, so as to reach a correspond-
ing electrode 25 formed 1n each of the devices 22 of the
underlying water 200. The via-hole 1s filled with a conductive
material to connect the electrodes corresponding to each
other. In the electrode connection step, a via-hole forming
step 15 executed as below. At first, the via-holes formed 1n the
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reinforced water 20 constituting part of the lamination water
250 are each formed at a position where an electrode 25 1s
formed 1n each of the devices 22 thereof, so as to reach a
corresponding electrode 25 formed 1n each of the devices 22
thereol. This via-hole forming step 1s executed by use of a
laser processing device shown in FIG. 9 1n the illustrated
embodiment. The laser processing device 6 shown in FIG. 9
includes a chuck table 61 adapted to hold a workpiece; and
laser beam 1rradiation means 62 for directing a laser beam to
the workpiece held on the chuck table 61. The chuck table 61
1s configured to suck and hold the workpiece. The chuck table
61 1s moved 1n a processing-transier direction indicated with
arrow X shown i FIG. 9 by a processing-transier mechanism
not shown. In addition, the chuck table 61 1s moved 1n an
indexing-transfer direction indicated with arrow Y by an
indexing-transfer mechanism not shown.

The laser beam 1rradiation means 62 emits a pulse laser
beam from a collector 622 attached to the leading end of a
cylindrical casing 621 disposed substantially horizontally.
The laser processing device 6 1s equipped with 1maging
means 63 attached to the leading end of the casing 621 con-
stituting part of the laser beam irradiation means 62. This
imaging means 63 includes i1llumination means for 1lluminat-
ing a workpiece; an optical system for capturing an area
illuminated by the i1llumination means; and an 1maging ele-
ment (CCD) or the like for picking up an image captured by
the optical system. The imaging means 63 routes a signal of
an 1mage picked up, to control means not shown.

A description 1s hereinafter given of the via-hole forming
step executed by use of the laser processing device 6 shown 1n
FIG. 9. At first, the lamination water 250 1s placed on the
chuck table 61 of the laser processing device 6 with the
underlying watfer 200 facing the chuck table 61 and sucked
and held onto the chuck table 61. Accordingly, the lamination
waler 250 1s held with the front surface 20a of the reimnforced
waler 20 facing upside.

The chuck table 61 sucking and holding the lamination
waler 250 as described above i1s positioned immediately
below the imaging means 63 by a processing-transier mecha-
nism not shown. Next, alignment work 1s executed in which
determination 1s made as to whether or not the lattice-like
streets 21 formed on the reinforced water 20 constituting part
of the lamination water 250 are disposed parallel to X- and
Y-directions. More specifically, the alignment work 1s
executed as below. The reinforced water 20 constituting part
of the lamination water 250 held on the chuck table 61 1is
imaged by the imaging means 63 and 1maging processing
such as pattern matching and the like are executed. If the
streets 21 are not arranged parallel to the X- and Y-directions,
the chuck table 61 1s turned to adjust the streets 21 parallel to
the X- and Y-directions. The alignment work 1s executed as
described above to position the lamination water 250 on the
chuck table 61 at predetermined coordinate positions.

Next, the chuck table 61 1s moved to locate a predetermined
clectrode 25 (a leftmost electrode mn FIG. 10A) provided 1n a
predetermined device 22 (a leftmost electrode i FIG. 10A)
formed 1n the reinforced watfer 20 constituting part of the
lamination water 250 as shown in FIG. 10A, at a position
immediately below the collector 622 of the laser beam irra-
diation means 62. The laser beam 1rradiation means 62 is
operated to allow the collector 622 to direct to the reinforced
waler 20 a pulse laser beam with a wavelength (e.g. 355 nm)
capable of being absorbed by a silicon water. In this case, a
focused point P of the pulse laser beam emitted from the
collector 622 1s allowed to coincide with a position close to
the front surface 20a of the reinforced water 20 constituting,
part of the lamination water 2350. In this way, as shown in FIG.
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10B, by 1rradiation of the pulse laser beam with a predeter-
mined pulse, the reinforced water 20 1s formed with a via-
hole 26 that 1s located at the electrode 25 and that reaches the
clectrode 235 formed 1n the underlying water 200 (the via-hole
forming step). Incidentally, the number of pulses of the pulse
laser beam emitted 1n the via-hole forming step 1s empirically
determined according to the output power of the pulse laser
beam and to the thickness of the device area 23. The via-hole
forming step described above 1s executed on a position where
the electrode 25 1s located on each of the devices 22 formed on
the reinforced water 20.

After the via-hole forming step 1s executed as described
above, a conductor material burying step for filling the via-
hole 26 with a conductive material and connecting electrodes.
As shown 1n FIGS. 11 A and 11B, 1n the conductive material
burying step, the via-hole 26 formed 1n the reinforced water
20 constituting part of the lamination water 250 1s filled with
the conductive material 27 such as copper or the like to
connect the electrode 235 formed on the underlying water 200
with the electrode 25 formed on the reinforced water 20.

After the electrode connecting step composed of the via-
hole forming step and the conductive material burying step 1s
executed as described above, a division step described later
may be executed. However, an annular reinforced portion
removing step 1s further executed as below. To laminate the
reinforced water 20, an annular remnforced portion 24b 1s
removed to allow the reinforced water 20 constituting part of
the lamination water 250 to have a diameter slightly smaller
than the inside diameter of the annular reinforced portion 245.
Although the annular reinforcing portion removing step may
be executed by use of the cutting device 5 shown 1n FIG. 6, 1t
1s executed by use of the laser processing device 6 shown 1n
FIG. 9 1n the illustrated embodiment. More specifically, as
shown 1n FIG. 12 A, the lamination water 250 1s placed on the
chuck table 61 of the laser processing device 6 with the
underlying water 200 of the lamination wafer 250 facing the
chuck table 61 and sucked and held on the chuck table 61.
Thus, the lamination water 250 1s held with the front surface
20a of the reinforced water 20 facing the upside.

As shown 1n FIGS. 12A and 12B, the reinforced water 20

1s positioned so that a position slightly (e.g. 1 mm) inside of
the inner surface of the annular reinforced portion 245 formed
in the reinforced water 20 may be immediately below the
collector 622 of the laser beam 1rradiation means 62. Then,
while the laser beam irradiation means 62 1s operated as
shown 1n FIG. 12B to allow the collector 622 to emit a pulse
laser beam with a wavelength (e.g. 355 nm) capable of being
absorbed by a silicon water, the chuck table 61 1s rotated. In
this case, the focused point P of the pulse laser beam emitted
from the collector 622 1s allowed to coincide with a position
close to the front surface 20a of the reinforced water 20
constituting part of the lamination water 250. As a result, 1f
the chuck table 61 1s rotated once, the annular reinforced
portion 24b of the reinforced water 20 1s cut as shown 1n FIG.
12B. Accordingly, the outside diameter of the reinforced

waler 20 becomes substantially equal to that ol the underlying
water 200.

After the annular remnforced portion removing step 1s
executed, as shown 1n FIGS. 13A and 13B, a second wafer
lamination step 1s executed as below. A rear surface, of a
reinforced water 20 to be next laminated, corresponding to
the device area 23 1s faced to and joined to the front surface
20a of the reinforced water 20 of the lamination water 250
with their corresponding streets aligned to each other. The
second watfer lamination step 1s substantially the same as the
waler lamination step shown 1n FIG. 8.
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After the second wafer lamination step 1s executed, a sec-
ond electrode connection step 1s executed as below. Via-holes
formed 1n the reinforced water 20 laminated on the upside to
constitute part of the lamination water 250 are each formed at
a position where an electrode 25 1s formed 1n each of the
devices 22 thereol, so as to reach a corresponding electrode
25 formed 1n each of the devices 22 of the lower side rein-
forced water 20. Then, the via-holes are filled with a conduc-
tive material to connect the corresponding electrodes. The
second electrode connection step 1s substantially the same as
the via-hole forming step shown 1n FIGS. 10A and 10B and
the conductive material burying step shown in FIGS. 11 A and
11B.

After the second electrode connection step 1s executed, an
annular reinforced portion removing step shown in FIGS.
12A and 12B 1s executed. The second water lamination step,
the second electrode connection step, and the annular rein-
forced portion removing step are repeatedly executed until
the preset number of the reinforced waters 20 1s laminated.
Thus, a multi-layered lamination water 1s formed.

Next, an underlying water grinding step 1s executed 1n
which the rear surface 20056 of the underlying water 200
constituting part of the lamination water 250 1s ground so that
the underlying water 200 may have a predetermined thick-
ness. The underlying water grinding step 1s executed by use of
a grinding device shown i FIG. 14A. The grinding device 7
shown 1n FIG. 14 A includes a chuck table 71 adapted to hold
a workpiece; and grinding means 73 provided with a grinding
stone 72 adapted to grind the workpiece held on the chuck
table 71. To execute the underlying water grinding step by use
of the grinding device 7 configured described above, a pro-
tection member 3 1s aflixed to the front surface of the upper
reinforced water 20 constituting part of the lamination water
250 as shown 1n FIG. 14B. Thereafter, the lamination water
250 1s placed on the chuck table 71 with the protection mem-
ber 3 facing the chuck table 71 and sucked and held onto the
chuck table 71 as shown 1n FIG. 14A. Thus, the lamination
waler 250 1s such that the rear surface 20056 of the underlying
waler 200 faces the upside. After the lamination water 2350 1s
held on the chuck table 71 as described above, while the
chuck table 71 1srotated ate.g. 300 rpm, the grinding stone 72
of the grinding mean 73 1s rotated at e.g. 6000 rpm and
brought into contact with the rear surface 20056 of the under-
lying water 200 to grind 1it. In this way, the underlying wafer
200 1s formed to have a thickness of e.g. 60 um.

After the underlying water grinding step described above 1s
executed, a division step 1s executed in which the lamination
waler 250 1s cut along the streets, 1.e., 15 divided 1nto 1ndi-
vidual lamination devices. Before the division step 1s
executed, a waler support step 1s executed 1n which the rear
surtace 2005 of the underlying water 200 constituting part of
the lamination wafer 250 1s affixed to the front surface of a
dicing tape T attached to an annular frame F as shown 1n FIG.
15. Then, the protection member 3 aflixed to the front surface
of the upper reinforced waler 20 constituting part of the
lamination water 250 1s peeled therefrom (the protection
member peeling step).

After the water support step and the protection member
peeling step are executed as described above, the division step
described above 1s executed by use of the cutting device 5
shown 1n FIG. 6. More specifically, the dicing tape T ailixed
with the lamination wafer 250 1n the waler support step
described above 1s placed on the chuck table 51 of the cutting
device 5 as shown 1n FIG. 16. Then, suction means not shown
1s operated to hold the lamination water 250 onto the chuck
table 51 via the dicing table T. Thus, the lamination water 250
held on the chuck table 51 1s such that the front surface 20q of
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the upper reinforced water 20 faces the upside. Incidentally,
although the annular frame F attached with the dicing tape T
1s omitted 1n FIG. 16, the annular frame F 1s held by appro-
priate frame holding means attached to the chuck table 51.
The chuck table 51 that sucks and holds the lamination water
250 as described above 1s positioned immediately below
imaging means 53 by a cutting-transfer mechamism not
shown.

After the chuck table 51 1s positioned immediately below
the imaging means 53, an alignment step 1s executed 1n which
the 1maging means 33 and control means not shown detect a
to-be-cut area of the lamination water 250. More specifically,
the 1maging means 53 and the control means not shown
performs positioning between the cutting blade 521 and each
of the streets 21 formed on the reinforced water 20 constitut-
ing part of the lamination water 250.

The street 21 formed on the reinforced water 20 constitut-
ing part of the lamination watfer 250 held on the chuck table
51 as described above 1s detected for alignment of a to-be-cut
area. Thereafter, the chuck table 51 holding the lamination
waler 250 1s moved to a cut-start position of the to-be-cut area
so that a predetermined street 21 may be aligned with the
cutting blade 521. While being rotated 1n the direction 1ndi-
cated with arrow 521a 1n FIG. 16, the cutting blade 521 1s
moved downward to execute incision-transier by a predeter-
mined amount. The incision-transier position 1s set to a posi-
tion where the outer circumierential edge of the cutting blade
521 reaches the dicing tape T. After the incision-transfer of
the cutting blade 521 1s executed in this way, while the cutting
blade 521 1s rotated at a rotation rate of e.g. 40000 rpm, the
chuck table 31 1s cutting-transferred in the direction indicated
with arrow X 1n FIG. 16 at a cutting-transier rate of e.g. 50
mmy/sec. As a result, the lamination water 250 1s cut along a
predetermined street 21 (the cutting step).

The cutting step 1s executed along all the streets 21 of the
lamination water 250 extending in the predetermined direc-
tions as described above. Thereafter, the chuck table 51 1s
turned by 90 degrees and the cutting step 1s executed along the
streets 21 extending in the direction perpendicular to the
predetermined direction of the lamination water 250. Thus,
the lamination water 250 1s divided into individual lamination
devices. Incidentally, the lamination devices are not disas-
sembled by the operation of the dicing tape T, 1.e., are main-
tained 1n a water state in which the lamination devices are
supported by the annular frame F via the dicing tape T. The
lamination devices divided as described above are each
peeled from the dicing tape T 1n a pickup step, a subsequent
step, to become a lamination device 220 as shown 1n FI1G. 17.

The present 1invention 1s not limited to the details of the
above described preferred embodiments. The scope of the
invention 1s defined by the appended claims and all changes
and modifications as fall within the equivalence of the scope
of the claims are therefore to be embraced by the mnvention.

What 1s claimed 1s:

1. A lamination device manufacturing method for manu-
facturing a lamination device using a reinforced wafer, 1n
which the reinforced water 1s sectioned 1nto a plurality of
areas by streets arranged on a front surface 1n a lattice pattern
and includes a device area formed with devices in the areas
thus sectioned and an outer circumierential redundant area
surrounding the device area, an area of an rear surface corre-
sponding to the device area 1s ground so that the device area
may be formed to have a predetermined thickness and an area
corresponding to the outer circumierential redundant area
may be left to form an annular reinforced portion, the method
comprising;
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a waler lamination step 1n which an underlying water hav- may have a diameter slightly smaller than the inside
ing a diameter slightly smaller than an inside diameter of diameter of the annular reinforced portion;
the annular reinforced portion of the reinforced water a second wafer lamination step 1n which a rear surface, of
and formed on a front surface with a plurality of streets a reinforced water to be next laminated, corresponding,
and of devices corresponding respectively to a plurality 5 to a device area 1s faced to and joined to the front surface
of streets and of devices formed 1n the device area of the of the reinforced water of the lamination watfer subjected
reinforced waler 1s prepared, and a rear surface of the to the annular remnforced portion removing step with
reinforced waler corresponding to the device area 1s corresponding streets aligned with each other; and
faced to and joined to the front surface of the underlying a second electrode connection step 1n which a via-hole 1s
waler with corresponding streets aligned with each 10 formed at a position where an electrode formed 1n each
other, thus forming a lamination water; of devices of the upper reinforced water laminated by
an electrode connection step 1n which a via-hole 1s formed the second waler lamination step, so as to reach a cor-
at a position where an electrode 1s formed 1n each of the responding electrode formed 1n each of devices of the
devices of the reinforced wafer constituting part of the lower reinforced water, and 1s filled with a conductive
lamination watfer, so as to reach a corresponding elec- 15 material for connecting the electrodes.
trode formed 1n each of the devices of the underlying 3. The lamination device manufacturing method according,
waler, and the via-hole 1s filled with a conductive mate- to claim 2, wherein the annular reimnforced portion removing
rial to connect the electrodes; and step, the second water lamination step and the second elec-
a division step 1n which atter the electrode connection step trode connection step are repeatedly executed to form a multi-
1s executed, the lamination water 1s cut along the streets 20 layered lamination wafer.
and divided into individual lamination devices. 4. The lamination device manufacturing method according,
2. The lamination device manufacturing method according, to claim 1, wherein before execution of the division step, an
to claim 1, further comprising before the execution of the underlying watfer grinding step 1s executed 1n which an under-
division step: lying water 1s ground from a rear surface to be formed to have

an annular remnforced portion removing step 1n which the 25 a predetermined thickness.
annular reinforced portion 1s removed so that the rein-
forced waler constituting part of the lamination water S I
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